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LITHOLOGIC AND GEOPHYSICAL LOGS AND COAL ANALYSES FROM TEST HOLES

DRILLED DURING 1977 IN CONVERSE AND CAMPBELL COUNTIES, WYOMING

By Frank B. Kistner, Gregg A. Hollomon, and David G. Coppock

INTRODUCTION

Between August 11 and November 16, 1977, 28 coal test holes were drilled
in Converse and Campbell Counties, Wyo. (fig. 1). This drilling was done as
part of an ongoing U.S. Geological Survey (USGS) program to evaluate and
classify mineral lands in the public domain. The overall purpose of the
program is to gather data on the thickness, quality, extent, correlation, and
recoverability of coal beds, and the thickness and lithologic characteristics
of the associated rocks in the Tertiary Fort Union and Wasatch Formations of
the Powder River Basin.

This report presents geophysical logs and lithologic descriptions, lagged
or corrected in depth intervals to match the geophysical logs of each test
hole, and analyses of coal samples obtained from three offset core holes.
Similar information from 343 test holes and approximately 149 coal samples from
53 core tests in Campbell and Converse Counties, Wyo., was presented in earlier
reports (U.S. Geological Survey and Montana Bureau of Mines and Geology, 1973,
1974, 1976a, 1976b, 1977, 1978; Kistner, 1977). Figure 1 shows the locations
and test-hole numbers of all holes drilled during the 1977 field season.

Specific locations, following the system of land survey used by the U.S.
Bureau of Land Management, appear on the individual log headings. The locations
are indicated as distances, in feet, scaled from section lines as they appear
on topographic quadrangle sheets. Elevations are approximate for all test holes
except CD-77001 which was'surveyed. Upon completion of drilling, test-hole

CD-77001 was cased and converted to a water-observation well.



A conventional rotary drill was used with circulating water as the usual
drilling fluid. Continuous 10-foot samples were collected except where circula-
tion was difficult to maintain and then an air-mist drilling medium was used
and no samples were collected. Samples were logged by a geologist in the field
and then bagged and sent to the USGS storage facilities in Casper, Wyo. Field
logs were completed for each test hole, and are also on file in Casper.

The geophysical logging procedure was to run the gamma ray probe followed
by the resistance-spontaneous potential (SP) probe, unless there were problems
with drill-hole stability. In these instances, the drill pipe was used to
temporarily case the hole, and the gamma ray log was run through the drill pipe.
Contract loggers geophysically logged the following test holes: CD-77018,
CD-77024, CD-77027, and CD-77028. The logs were photographically reduced to
1 inch to 50 feet for convenience in reproducing this report and the originals
are on file at the Casper office.

Eight core samples (table 1) were obtained from the following coal test
holes: CD-77006, CD-77008, and CD-77017. A core hole was drilled adjacent to
a logged test hole to obtain a sample of the coal interval (or intervals)
indicated on the logs of the test hole. The core was measured, described, pack-
aged, and sent for analysis to the USGS laboratory, Lakewood, Colo. The results
of the analyses for these core samples are presented in tables 2-5 of this
report. Analytical procedures used by the Survey are described in Swanson and
Huffman (1976).

Discretion is urged in the use and interpretation of the coal analysis
data. Although great care was exercised in obtaining and preserving the coal
cores, changes in moisture content and some contamination from the drilling-fluid
additives should be anticipated. Each core sample is approximately 2-1/8 in. in
diameter and as much as 14.7 ft in length and the analysis of a sample this

small may not be typical of the coal beds in the surrounding area.
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Figure 1l.--Location of holes drilled during 1977 in Campbell and Converse

Counties, Wyo.




Table 1.--Summary of information for eight coal samples from the Tertiary
Fort Union Formation, Converse and Campbell Counties, Wyo.

e el Lol dmmmal bt

) : T (feet) Name
D196189 (CD-77008 SWyNW4% 3 39 71 117.0-130.5 Wyodak W1
D196190 CD-77006 NEX%NE4 2 40 71 74.0- 85.5 Do.
D196191 -—————=————madOo~——m——— e ———— 87.0- 97.0 Do.
D196192 —————mmm—————— do————————————————— 97.0-108.5 Do.
D196193 do=————— e 186.0-198.5 Wyodak W2
D196194 - do- 203.4-204.3 Do.
D196195 do 206.5-221.2 Do.
D197320 CD-77017 SW4SWy; 10 41 70 144,0-153.7 Wyodak
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Table 5.--Elements looked for, but not detected, in coal samples from the
Wyodak beds, Converse and Campbell Counties, Wyoming.

[Approximate lower detection limits in coal ash, as determined by the six-
step spectrographic method of the U.S. Geological Survey, are included
for all elements except Cd. The reported Cd lower detection limit is
for the atomic absorption spectroscopic method]

Lower limit of Lower limit of
Element detection in Element detection in
coal ash (ppm) coal ash (ppm)
Ag———— e 1 Pd-- 5
AU 50 Pr 200
Bi-- 20 Pt~ 100
Cd—————m—— 1 Rem——mmme e 100
Ce—— - 500 Sm~ 200
Dy—=—=mm—— 100 Sn - 20
Ex-- - 100 Ta~ 1,000
Eu-—- 200 Tb~ 700
Gd=—m——— 100 Te~——m——m e 5,000
Hf- 200 Tl-——— e 100
Ho - 50 T e e 50
In-- 20 W e 200
Lu-- 70
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UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77001

SHEET 1 OF 2
AREA Southern Powder River BRasin QUAD NAME Betty Reservnir
DATE STARTED 45,77 DATE COMP.  g/16/77 COUNTY  comverse  STATE  poooi.
LOCATION: SEC. 23 T. 4on ,R. 71w , FOOTAGE LOC. 1600 4% 550 far | CROWND g1g
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 280 [CORING O DEPTH 280
] , DEPTH T0
DRILLING AGENCY: u.s. Geological Survey DRILL TYPE:  portadrill 524 WATER 4 ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Kistner GEOPHYSICAL LOGS RECORDED BY F.B. Kistner & G.A, Hollomon
REMARKS:
2-inch observation well installed to 105 ft on 8/17/77
=
GAMMA DENSITY DEPTH
& T.C._4 SEC.-RANGE _100_ CPS| T.C.— SEC.-RANGE ——_ CPS »
LITHOLOGY =2 5 = | 2
= —1| LOGGING SPEED 10 FT/MIN| LOGGING SPEED ——_FT/MIN oy =
LOGGED DEPTH 228 ft LOGGED DEPTH —— =
—0 00
Siltstone and sandstone, light-gray, [= T e :]
7 fine-grained sand
JEE . -
7 Coal, browmish-black to black, vit 110
_ luster, conchoidal fracture, frag ]
44 weathered to 40 ft
= Sandstone, light-gray, to light- : 50—
] brnish-gray, fine-grained sand, well-
63 sorted " ——20
— Sandstone, 1ight—b'rownish—gray to -]
brownish-gray, fine-grained to very L 30
= fine grained, slightly micaceous 100
1119 -
- 140
- 150—
h 150
Siltstone and sandstone, light-gray ]
. to light-brownish-gray, fine-grained | ]
-] to very fine grained sand; 3 ft coal’ 2004 6°
at 157 ft; 5 ft coal at 207 ft
- E 70
— 250
258 L.T.D.
7 180
- 190
- 300
i _woo
7] 11 350
N L -




UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP
SENS. SETTING 25 MV

LOGGING SPEED__21 _FT/MIN
LOGGED DEPTH__280

RESISTANCE
SENS. SETTING 50 QHMS

LOGGING SPEED 21 FT/MIN
LOCGED DEPTH_280

DEPTH

FEET

METERS

11 11

H/

7] Reposition

|

12

HOLE Ng.CD77001
SHEET 2 OF 2



REMARKS:
- GAMMA DENSITY DEPTH
& T.C._4_SEC-RANGE 100 _ CPS| T.C._ SEC.-RANGE cPs o
LI S = | £
THOLOGY 5 2| LOGEING SPEED 15 FT/MIN| LOGGING SPEED FI/MIN| & | i
LOGGED DEPTH 396 | LOGGED DEPTH =
4o 0—-0
T —
7] 0
n : . . - 50—
Siltstone and sandstone with possible:
carbonaceous shale at 85 ft - ¢Reposition -—_20
4 -
— -
~ 10030
7] 133 Sandstone 40
< 143 = -
7 Siltstone il 150
- 195 200-{¢°
— Coal -
- 470
236
- Siltstone 250
= -1-80
1 277 = .
n Ceal —T-90
- 300
1 316 Siltstone and sandstone ]
1 -
4 _[-1o0
1 13 350

UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77002

SHEET 1 OF 3
AREA Southern Powder River Basin QUAD NAME Betty Reservoir NE
DATE STARTED s/31/77 DATE COMP. 8/31/77 COUNTY  campbell STATE Wyoming
LOCATION: SEC. 25 T. a1 R. 71w , FOOTAGE LOC. 1030 4% oo awe | oYY 4730
SIZE AND BIT TYPE: 4 3/4 Drag T TR T T DPTH z0c
DRILLING AGENCY: u.S. Geological Survey DRILL TYPE:  Portadrill 524 Wartr . —

LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin

GEOPHYSICAL LOGS RECORDED BY

Kistner, Hollomon, Riglin




UNITED STATES GEOLOGICAL SURVEY -

HOLE NO CD77002

SHEET 2 OF =
REMARKS:
GAMMA DENSITY DEPTH
a T.C._4_ SEC.-RANGE_100 _ CPS| T.C.__SEC.- RANGE CPS »
THOLOGY £ =| LOGCING SPEED _15 _ FT/MIN| LOGGING SPEED FI/MING 2 | 2
LOGGED DEPTH 396 | LOGGED DEPTH - =
350—1
Siltstone and sandstone ? 110
396 L.T.D. ? 20
400
_hso
450 —
4140
Hiso
500
1160
550—
7o
-1-180
600~
“}-190
650—
_r—200
4210
700
~+-220
14 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 50 MV |SENS. SETTING 100 oHMS| _ [ <«
LOCGING SPEED__30__FT/MIN| LOGGING SPEED__30 _ FT/MIN[ & | =
LOGGED DEPTH__181 [ LOGGED DEPTH __181 =
— 0—T0
T “Tt10
-1 50—
— -
- 20
] 10030
~ —t-40
- 150
7 Teo
— 200 —
— —
._{ _F70
— 250
- -180
7] 190
— 300 —
i Too
- 350-

15

HOLE NO.CD77002
SHEET 3 OF 3



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77003

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME  Betty Reservoir
DATE STARTED o/1/77 DATE COMP COUNTY Comverse  STATE  wyoming
LOCATION: SEC. 18 T. aon ,R. 7ow , FOOTAGE LOC. uso N 50 fak | SROND g
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 280 mTc:;fl[mc 0 é‘él‘%h 280
DRILLING AGENCY: .S, Geological Survey DRILL TYPE:  portadrill 524 s S

LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin

GEOPHYSICAL LOGS RECORDED BY

G.A. Hollomon

REMARKS:
GAMMA DENSITY DEPTH
& | T.C._4_SEC.-RANGE _100_ CPS| T.C.— SEC.-RANGE_—— CP$ @
LITHOLOGY =2 s |2
= =1 LOGGING SPEED __18 _ FT/MIN| LOGGING SPEED _——_FT/MIN " o
Loccen DePTH 278 ££ | 10GGED DEPTH =
0
Siltstone, light-olive-gray, mT O_Fo
laminated, trace of limonite = - —
alteration,weathered to 30 ft o
35 Claystone, dusky-yellowish-brown J= z }o
carbonaceous . - —1
49 50—
Coal, black, high luster, frag-
ment size; 0.2 em to 1.0 cm —
20
79 Claystone, dusky-yellowish-brown -
carbonaceous
91-94  Coal, black — =
10030
Siltstone and claystone, light-
. gray. Sandy zones at 98 ft and -
116 ft —
x : -1-40
135-139 Coal, black ]
Siltstone, gray, some carboné- 150—
ceous shale
= 50
= _
188-191 Coal, black = -]
Claystone, gra —60
gray = 200
212 Coal, black, dull luster, frag- - ]
mented;with stringers of silt-
stone at 217 ft —
225 70
=
Siltstone and claystone, gray —i —
with thin interbeds of poorly
sorted fine sandstone ;-E— 250
p——
= —T-80
278 L.T..D. } n
190
300
_—IOO
16 350—




UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

N4 RESISTANCE DEPTH
SENS. SETTING 50 MV |SENS.SETTING 50  OHMS| ,_ | 2
LOGGING SPEED__27 FT/MIN| LOGGING SPEED_27 " FT/MIN| = | =
LOGGED DEPTH___279 | LOGGED DEPTH _279 =
— . O_T-O
T i o
- 50
7] . —r—20
7] B
- —+-40
— : 150
= 50
-~ —
— : h
] Treo
— 200
7] 7]
— _1-70
7 - 7
- —1-80
n 190
— 300 —
_ :—100
— —
~— 350

17

HOLE NO.CD77003
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY NOLE Ne C377004

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME Betty Reservoir
DATE STARTED 9/2/77 DATE COMP.  9/3/77 COUNTY  Converse STATE  Wyoming
X ROUND
LOCATION: SEC. s T. 4ov ,R. 7ox , FOOTAGE LOC. 1250 B so0 et | e 4730
FQOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 300 __ JCORING 0 DEPTH 300
DEPTH TO
DR“.‘.'NG AGENCY US Geological Survey DRILL TYPE: Portadrill 524 WATER 40 ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS:
GAMMA DENSITY DEPTH
& | T.C._L_SEC.-RANGE_L100_ cPS| T.C.—SEC.-RANGE——_CPS| _ | ¢
LITHOLOGY =o o | w
= —| LOGGING SPEED 18  FT/MIN| LOGGING SPEED FI/MING S | 2
LoGGED DEPTH _222 £t | L0GGED DEPTH ——— =
0 00
Siltstone and claystone, gray, 7
weathered to 25 ft -]
110
41 -]
Coal, dark-brown to black, dull 50—
luster,conchoidal fracture, with
poorly defined cleat pattern —
—~20
71 7]
Claystone, brownish-gray, with thin —— = }oo_"3°
carbonaceous interbeds. Possible bm— —
coals; 1 ft coal at 84 ft, 1 ft at [T .
136 ft ] _
-1-40
=
166 = —— 150
Coal, black, fractured, slightly —
visible cleat pattern, appx.
fragment size; 0.2 to .06 cm 7]
|
196 —60
s 200
70
Siltstone and claystone, light- =
olive-gray, poorly.sorted with tracel— h
of carbonaceous material. Possible =
2 ft coal at 228 ft 250
180
. “}-90
{299 L.T.D. S 300
:—IOO
18 350~




UNITED GSTATES GEOLOGICAL SURVEY

REMARKS:

SENS. SETTING 50

LOGGING SPEE
LOGGED DEPTH

SP

RESISTANCE

MV | SENS. SETTING 50 _ OHMS

29 FT/MIN| LOGGING SPEED__29 _ FT/MIN

298

LOCGED DEPTH 298

DEPTH

FEET
METERS

-

o
|
1

o

0

20

100—{"30

—-40

T80

—100

HOLE NQ.CD77004
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY HOLE NO Cn7700s

SHEET 1 OF 2
AREA  Southern Powder River Basin QUAD NAME Betty Reservoir
DATE STARTED  o/4/77 DATE COMP.  o/4/77 COUNTY converse STATE  wyonming
LOCATION: SEC. 30 T. 4on ,R. 7ow , FOOTAGE LOC. 2600 300 | oo 4925
. FQOTAGE ‘ TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 300 [CORING O DEPTH 300
. . DEPTH TO
DRILLING AGENCY: u.s. Geologicdl Survey DRILL TYPE: portadrill 524 WATER 171 £t
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY G. A, Hollomon
REMARKS:
GAMMA DENSITY DEPTH
a T.C._4 SEC.-RANGE 100 CPS| T.C.—_ SEC.-RANGE ——— CPS «
LITHOLOGY =2 A | =
= —| LOGGING SPEED 18 _ FT/MIN| LOGGING SPEED FI/MIN 2 | =
LOGGED DEPTH 299 £t | LOGGED DEPTH =

0 0—0
Siltstone and claystone, brown to : T
gray, minor carbonaceous shale —

24 —
Coal, black, weathered to 30 ft with .
siltstone split from 40 to 41 ft —10

43 -

) 50—
- —
20
Siltstone and claystone, gray, minor|- N
carbonaceous si]_.tstone, 4 ft coal at|gg
48 ft, 5 ft coal at 56 ft, 2 ft coal ‘00_“30
at 94 ft; possible thin coals at 158
ft and 177 ft =]
—1-40
150
150

196 - 60
Sandstone, gray, very fine grained 200
sand, sorted, sub-angular ]

214
Siltstone and claystone, gray, with [ 7
minor carbonaceous siltstone = 70

240-45 Coal, black - -~

Claystone and siltstone, gray to ' 250 —
brown, carbonaceous —+-80
_| 264-69 Coal, black
Claystone and siltstone, gray -to -
brown, carbonaceous
“+90
299 L.T.D. - = 300
.
J"]OO
20 350




UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP RESISTANCE DEPTH
SENS. SETTING S0 MV |SENS.SETTING __ 50 _OHMS| _ | <«
LOGCING SPEED__29  FT/MIN| LOGGING SPEED__29 FI/MIN| & | =
LOGGED DEPTH__299 | LOGGED DEPTH__299 =
— 0—0
- -]
7 10
_T p—
— 50—
- —
_ —20
— 100—f-30
- -
- —t40
- -
— 150—
I 150
B Te0
— 200 —
_ \‘?§ -
— =70
1
— 250
- -1-80
I } 190
— 300 —
—T —
N _1oo
- N
-~ 350~

21

HOLE No.CD77005

SHEET 2 OF

2



UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD77006

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME Betty Reservoir
DATE STARTED 9/5/77 DATE COMP o/5/77 COUNTY converse STATE Wyoming
LOCATION: SEC. 2 1. aon ,R. 71w | FOOTAGE LOC. 1000 44 950 fet SROMND 4650
) FQQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 223 [CORING 77 DEPTH 30U
DEPTH 7
DRILLING AGENCY: u.s. Geological Survey DRILL TYPE:  portadrill 524 WATER 41 ft
LITHOLOGY RECORDED By Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS :
= —
GAMMA DENSITY DEPTH
ot T.C._4 SEC-RANGE_100 CPS] T.C.—_SEC.-RANGE _——_ CPS ]
LITHOLOGY a - =
THOLOG = S| LOCCING SPEED 17 FT/MIN| LOGGING SPEED ———— FT/MIN o |z
LOGGED DEPTH 297 | LOGGED DEPTH =
T Siltstone, grayish-orange to light- iz— 7]
- gray 10
- so-
m Coal, black, vitreous luster, Sub- —
] conchoidal fracture _
— 10030
- 108 |
7 Siltstone and claystone, light-gray 40
— to grayish-brown —
- 150
T 5o
T 186 Coal, black, vitreous luster, sub- h
- conchoidal fracture —
1198 Carb sh, grayish-bm to brnish-blk 200_“60
207 Coal, brownish-black, dull to vit-
- reous luster, fragmental —
71 226 , ]
— 170
n Siltstone and carbonaceous shale, ]
— light-gray to brownish-black, pos = 250 —
3 ft coal at 256 ft and 3 ft coal at
n 269 —+-80
7 297 L.T.D. 90
] 300
- oo
- 22 350—




UNITED STATES GEOLOGICAL SURVEY HOLE N, CD77006

SHEET 2 OF 2

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING S0 MV [SENS. SETTING __50____ OHMS

LOGGING SPEED 29 FT/MIN| LOGGING SPEED__20 _ FT/MIN
LOGGED DEPTH__292 | LOGGED DEPTH _292

FEET
METERS

o
]
1

o

—10

~20

—-40

—50

—60

T80

—90

_}oo

23



UNITED STATES GEOLOGICAL SURVEY. HOLE NO CD77007
SHEET1 OF 2
AREA Southern Powder River Basin QUAD NAME Coal Bank Draw
DATE STARTED 9/6/77 DATE COMP 9/7/77 COUNTY Converse STATE Wyoming
LOCATION: SEC. 2 1. aon,R. 7ow , FOOTAGE LOC. 650 ™ ss0 o | Pl e
. FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4  Drag ROTARY 260 | CORING O 0EPTH 260
. DE
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: Portadrill 524 WATER L 78 £t
LITROLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L.D, Riglin
REMARKS:
Lost circulation at 120 ft
: m
GAMMA DENSITY DEPTH
& | T.C._4_ SEC.-RANGE 100 CPS] T.C.— SEC.-RANGE _—— _ CPS ©
LITHOLOGY =2 G = | £
= =1| LOGGING SPEED 17 _ FT/MIN] LOGGING SPEED _—— _FT/MIN o =
LOGGED DEPTH _255 | LOGGED DEPTH _——— =
+4° — - 0—-0
T Clinker, red to light-grays and blues, [ 7 '] 7]
— fine sandstone to siltstone, poorly i ]
_J sorted, sub-angular to angular prtels, A":i 10
traces of chert and ash. Weathered to | "4 7
- 30 ft Al 50
_ 4-;‘,-;. 4
—4“.4— >.-20
. = -
j —
— 97 |0°._‘—30
7] sandstone and siltstone, light-gray, i
— siltstones with traces of carbonaceous —
material at 104 ft and 120 ft
- —-40
_ 146 150
. 150
7| Ssandstone and siltstone with possible ]
- coals at these intervals, 2 ft at 176 I
| £t 2 £t at 199 £t and 1 £t at 246 £t 200-] ¢°
— ~
. 70
247
-1 255 L.T.D 2504
. -+s0
- 300
— —4
-1 —
100
—T -—
] 24 350—




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING 50 MV | SENS. SETTING 100

RESISTANCE

OHMS

LOGGING SPEED__27  FT/MIN| LOGGING SPEED_27  FT/MIN

LOGGED DEPTH__249

LOGGED DEPTH _249

DEPTH
(7]
— (- 43
Abed Add
(o) P
[V, ded
=
0—0
-
10
50—
20
10030
—1-40
150
150
.
—
—60
200 —
70
250—
—+-80
190
300 —
_oo
350

25

HOLE NOCD77007
SREET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY HOLE N0 CD77008

SHEET 1 OF 2
AREA Southern Powder River i QUAD NAME Betty Reservoir
DATE STARTED 9/8/77 DATE COMP.  9/8/77 COUNTY  converse STATE wyoming
PR | GROUND
LOCATION: SEC. 3 T 39n ,R. 7iw , FOOTAGE LOC. 2350 1450 FWL | ELEV 4965
| TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 164 icomc 16 DEPTH 180
. DEPTH TO
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: Portadrill 524 WATER LS
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS:
_ — —
GAMMA DENSITY DEPTH
& 5| T.C._4 SEC.-RANGE_100 CPS| T.C.— SEC.-RANGE ——_ CPS — <
LITHOLOGY =S - w |
= —| LOGGING SPEED 18 _ FT/MIN| LOGGING SPEED FT/MIN s =
LOGGED DEPTH _179 £t | LOGGED DEPTH ———— =
—~ 0 —— 010
7] Siltstone and sandsténe, yellowish- |: ]
- gray to medium-light-gray, fine- “}io
_ grained to very fine grained sand, —
sub-angular weathered to 50 ft with
— trace of limonite alteration 50—
E —r-20
1 84 —
- Sandstone, light-gray to medium- —
light-gray, medium~to fine-grained 'oo__go
— sand, angular to sub-angular grains
B 117 Coal, brownish~black, moderate luster'-'f-':‘ 7]
- conchoidal fracture .
- 130 —1-40
_— Siltstone, light-gray to medium- =T 150
light-gray, 3 ft coal at 156 ft, 1,5 o=
- ft coal at 175 ft —_— _'_So
4179 L.T.D. "_" -
N -
—60
— 200
— 70
- 250 —
— —ﬂ—so
4 “1-90
— 300—1
] “Fioo
7 1
- -
- 26 ’ : 350'-J




UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP
SENS. SETTING 50 MV
LOGGING SPEED__ 30 FT/MIN
LOGGED DEPTH___198

RESISTANCE
SENS. SETTING ___50 _ QHMS
LOGGING SPEED__ 30 FT/MIN
LOGGED DEPTH__198

DEPTH

FEET
METERS

1

[ P

P11

| .

|

°

]
]

o

—10

—20

—1-40

—60

300 —

oo

350-

HOLE No. CD77008
SHEET 2 OF 2



— zones

UNITED STATES GEOLOGICAL SURVEY HOLE N0 CD77009

SHEET 1 OF 4
AREA Southern Powder River Basin QUAD NAME Coal Draw
DATE STARTED  o/10/-- DATE COMP_ o/15/07 COUNTY . . STATE  yyouing
LOCATION: SEC. 30 T. son,R. 72w , FOOTAGE LOC. 900 <A 2350 4wt | SO 5010
FOOTAGE ToT
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 440 [coRING_ O nzrﬁ 440
DRILLING AGENCY:  u.s. Geological Survey DRILL TYPE:  portadrill 524 WATER | o2fr
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS:
E;
GAMMA DENSITY DEPTH
> | T.C._4 SEC.-RANGE 100 CPS| T.C.— SEC.RANGE_—— ¢PS| | 2
LITHOLOGY 2> =| LOGGING SPEED 1L FT/MIN| LOGGING SPEED ——— FI/miN| & | 2
LOGGED DEPTH _437 | LOGGED DEPTH =
—4 0 O—r-o

Sandstone, light-gray to grayish- —WLIO
orange, very coarse grained to m- —
grained sand, sub-angular, weathered|. 50
to 90 ft - N
20
—1
10030
] 127
— 40
Siltstone, light-brownish-gray
1 150
Sandstone, light-gray, very coarse . 150
— grained to medium-grained sand, sub- |- -
rounded grains -
185 .
60

Sandstone and graded siltstones,
- light-brownish-gray, grades from
silt size particles to very fine
grained sands

250

Siltstone, light-brownish-gray, with 8o
very fine grained sands, carb shale

— Coal, brownish-black to black, dull
319 to vitreous luster, fragmental

325 Siltstone and carbonaceous shale,
) light-gray to brownish-gray

A LIt

34

28 ‘3? 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77008

SHEET 2 OF 4

REMARKS:

GAMMA DENSITY OEPTH
a | TC.4_ SEC-RANGE_100 CPS| T C.—_SEC.- RANGE——_ CPS — Q
LITHOLOGY = =| LOGGING SPEED 1L FT/MIN| LOGGING SPEED —— FT/MIN| = |
L0GGED DEPTH 4% LOGGED DEPTH =
. . 350
Sandstone, medium-light-gray to
light-brownish-gray, very coarse 110
grained to fine-grained sand, sub- _
rounded grains
]
-
120
401 4001
Sandstone, medium-1ight-gray, fine- 7]
grained to very fine grained sand -
130
| 437 L.T.D. . j
450
—1—140
“Hiso
500
1160
550
_h7o
1180
600
“Hso
650
jrzoo
—1
-
4210
700
-
"‘—220
29 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING 20 mv
LOGGING SPEED__27  FT/MIN
LOCGED DEPTH__438

RESISTANCE
SENS. SETTING __ 50 QHMS

LOGGING SPEED 27 FT/MIN
LOGGED DEPTH_438

DEPTH

FEET
METERS

[

1

1

|

0-—T0

~10

—20

-T-80

_to0

350

30

HOLE NO. CD7700¢
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY p——

SHEET 4 OF 4

REMARKS:

SP RESISTANCE OEPTH
SENS. SETTING 50 MV | SENS. SETTING 50 oHMS

LOGGING SPEED 27 FT/MIN| LOGGING SPEED__27 _ FT/MIN
LOGGED DEPTH__438 | LOGGED DEPTH __438

FEET
METERS

350 —
1110

Reposition —120

130

—+140

—150

“Fe0

—170

1180

190

—200

210

—220




UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77010

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME coal Draw
DATE STARTED 9/19/77 DATE COMP 9/19/77 COUNTY Converse STATE Wyoming
LOCATION: SEC. s T.4n ,R. 72w , FOOTAGE LOC. 1500%{: 1000 45_&—_ Er?\l;“ 4825
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 300 _ [CORING O DEPTH 300
. . OEPTH TO
DRILLING AGENCY:  y.s. Geological Survey DRILL TYPE: portadriil 524 WATER 7 ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS:
= —
GAMMA DENSITY DEPTH
& | T.C._4_ SEC.-RANGE L(0 CPS| T.C.— SEC.-RANGE—=—_CPS| _ | ¢
LITHOLOGY 2 | LOCCING SPEED L7 FT/MIN| LOGGING SPEED ——— FI/MIN| = | £
LOGGED DEPTH 222 | LOGGED DEPTH =
0 0—-0
Sandstone, grayish-orange to dark- p . :J
yellowish-orange, very fine grained |- R
to coarse-grained sand, angular . . ] |
grains. Weathered to 30 ft AOtRes
34 L -4
Siltstone and sandstone, light-gray |- - ] 10
to dark-gray, very fine grained sand|- :
ey 50—
55 AR -
A 20
S . o oo_l-30
andstone, light-gray, very coarse |r:'::
grained to medium-grained sand, sub-|.". . -
rounded to sub-angular, very clean [.-7.|
sandstone AR ]
S 4 40
e 150
160 s
Siltstone and sandstone, light-gray 5 : —
to grayish-brown, very coarse to - _
very fine grained sand, minor amts | - -
of carbonaceous shale o 200 ¢°
227 i -
Coal, black to dark-brown, frag 70
248 250
Siltstone, light-gray to dark brown, _ ~1-80
carbonaceous. 2 ft coal at 294 ft = -
“}-90
299 L.T.D. _— 300
. _o0
32 350—




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 50 MV [ SENS. SETTING __50 ___ o#MS| _ | <
LOGCING SPEED___27  FT/MIN| LOGGING SPEED_27  FI/MIN| & | =
LOGGED DEPTH__29% | L0CGED DEPTH 229 =
-—1 07[‘0
7 n
7 o
— 50—
— —
_ —20
- 10030
- —
—~ —1-40
. _
— 150~
j 150
- _
7] Leo
— 200 —
— 70
— 250 —
— 180
—J é —
- “}-90
i é 300
.: :—-IOO
o 350-

33

HOLE NO.CD7701:
SHEET 2 OF ;



UNITED STATES GEOLOGICAL SURVEY

NOLE NO CD77011

SHEET 1 OF 4
AREA Southern Powder River Basin QUAD NAME Coal Draw
DATE STARTED 9/20/77 DATE COMP. 9/20/77 COUNTY Converse STATE Wyoming
FEL GROUND
LOCATION: SEC. 6 T. aon . R. 7ow , FOOTAGE LOC. 700 o as0_+wt | FLev 4890
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Dra ROTARY 380 [CORING O DEPTH 380
/ & DEPTH 10
DRILLING AGENCY: y.s. Geological Survey DRILL TYPE:  portadriii 524 WATER LS
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS:
GAMMA DENSITY DEPTH
& | T.C._L_SEC.-RANGE_100_ CPSf T.C.__ SEC.-RANGE S| _ | g
& —| LOCGING SPEED FT/MIN] LOGGING SPEED FI/MNG & | 2
LOGGED DEPTH 379 ft | LOGGED DEPTH =
1 0 0—0
Claystone and sandstone, dark- = _
T yellowish-orange to light-gray,very
— coarse to very fine grained sand, —{_‘o
weathered to 35 ft, limonite _
I alteration
— 50—
54
] F20
7 Sandstone, light-gray to medium-
- gray, very coarse grained to med- -]
A grained sands, sub-rounded _
— 102 100—1~30
- -
- —+40
. -
Siltstone, light-gray. Possible 2
— ft coal at 152 ft, 3 ft coal at 199 150
. fr —+-s0
- -—
- —
- —-—60
~ 200
203
- 70
] Claystone and siltstone, dark-gray 250
— to ‘dark-brown, carbonaceous -1-80
-1 -1
T —
- 190
- 300
1 307 .
] Siltstone and sandstone, very light 7
A gray _(—100
1 3% Siltstone and clayst light i
one and claystone, light-gra
-1 to dark-gray Y gray 34 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77011
SHEETZ OF 4

LITHOLOGY

GAMMA
T.C._4_ SEC.-RANGE _100  CPS
LOGGING SPEED 18 FT/MIN
LOGGED DEPTH 379 ft

DENSITY
T.C.__SEC.- RANGE
LOGGING SPEED
LOGGED DEPTH

cPS
FT/MIN

DEPTH

FEET
METERS

359

Coal, black, vitreous luster,
— fragmental
378-379 Shale

379 L.T.D.

1

1

| IS T S

L1

35

3

3
1

600

—200

4210

4—220




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING __50 MV
LOGGING SPEED__29 _ FT/MIN
LOGGED DEPTH__380

RESISTANCE
SENS. SETTING 50 OHMS
LOGGING SPEED_29 __ FT/MIN
LOGGED DEPTH 380

DEPTH

FEET
METERS

| A N

I

0—0

10

50

—1-80

—90

_oo

350

36

HOLE N0.CD7701)
SHEET 3 OF 4



UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP
SENS. SETTING___ 50 My
LOGGING SPEED___29 FT/MIN
LOGGED DEPTH___380

RESISTANCE
SENS. SETTING 30 OHMS

LOGGING SPEED___29  FT/MIN
LOGGED DEPTH _380

DEPTH

FEET
METERS

120

130

—Hto

—150

—~160

—170

~1-180

“}i90

_200

F20

1220

750~

HOLE No.CD77011
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY WOLE WO CD77012

SHEET 1 OF S
‘_A“_A___&mihmx.ﬂmm_&\m_msin QUAD NAME Coal Draw
DATE STARTED 9/21/77 DATE COMP. 9/27/77 COUNTY  converse STATE Wyoming
LOCATION: SEC. 26 T. aiv ,R. 73w, FOOTAGE LOC. 1800 ™ 200 T | ERON 4010 £t
“FOQUAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 prag ROTARY 820 |coRING O DEPTH 820
DEPT
DRILLING AGENCY:  y.s Geological Survey DRILL TYPE: portadril) 524 Wit s gt

LITHOLOCY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY G. Hollomon
REMARKS:

Drilled and logged footage composite of drill holes CDNE-2 and CDNE-2A (40 ft + 780 ft)
Composite log logged through drill rods below 30 ft.

= +=
GAMMA DENSITY DEPTH
LITHOLOGY & | T.C._4 SEC.-RANGE __100 cPS| T.C..— SEC.-RANGE —__ CPS - Q
; 2 LOGGING SPEED —_15__ FT/MIN| LOGGING SPEED _—— FT/MIN E E—:
LOGGED DEPTH _793 ft | LOGGED DEPTH =
- . 0—0
| . 5 :
7 e o
- Siltstone, medium-light gray, S5 ft [ 7
— coal at 28 ft, brownish-black to blk/J= - 50—
vitreows luster, conchoidal fracture.|==— -
B Carbonaceous shale at 60 ft 20
. .
123 )
— —1-40
- ngdstong and siltstone, gray; very —
_ fine grained sand 150
. ‘-+r__5°
- 173 —
- —
Siltstone, medium-light-gray, minor 200__4"60
— sand zones
- 230 Coal, brownish-black to black, vit 70
240 to dull luster, conchoidal fracture
- 250 —
.1 —-80
1 —
~ Siltstone and sandstone, medium-1t- [= .
gray to dark-gray, fine-grained sand | ]
- - 90
—~ 300
_ -
_'—IOO
38 350~




UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD77012

SHEET2 OF 5
REMARKS:
GAMMA DENSITY DEPTH
e | T.C._4 SEC.-RANGE_100 CPS| T.C.—SEC.RANGE_— _CPS| |
= —| LOGGING SPEED _ 15 _ FT/MIN| LOGGING SPEED FT/MIN w =
LOGGED DEPTH _793 £t | LOGCED DEPTH —— =
352 Coal, black, dull luster, minor amts . = 350
of carbonaceous shale _4
362 —110
Siltstone, pinkish-gray to dark-gray,t -
fine-grained sand, grading coarser [
downward ]
120
400
409 -
Sandstone, very light gray to medium<...
gray, very fine grained sand 5 — o
13
436
450
—140
Sandstone and siltstone, very light —
gray to medium-brownish-gray, very .
fine grained sands. 2 ft coal at 481f—- 50
ft, 1.5 ft coal at 484 ft, 4 ft coal [ L Y 500
at 486 ft, 1.5 ft coal at 600 ft -
60
—T
550—

628

688

Sandstone with clay interbeds

Siltstone, light-brownish-gray to
brownish-gray. 2 ft coal at 730 ft

39

170

180

“T90

-200

210

—220

750




UNITED STATES GEOLOGICAL SURVEY HOLE NO. CD77012

SHEET 3 OF 5
REMARKS:
GAMMA DENSITY OEPTH
LITHOLOGY & | T.C._4_SEC.-RANGE 100 CPS| T.C.—SEC-RANGE_— _CPS| _ | ¢
=S| L06eING SPEED 15 FT/MIN| LOGCING SPEED_—_FI/MIN| = | £
LOGGED DEPTH _793 ft | LOGGED DEPTH =
Siltstone, light-brownish-gray to -+ 750_“.
brownish-gray. 3 ft coal at 775 ? - 230
ft
775 —
_—240
793 L.T.D. —
800
—1+-250
850—_260
:_270
lp00—
_1280
9501 _290
“I-300
1000
30
10504320
“}-330
1100+
—»—340
40 1504350




UNITED STATES

GEOLOGICAL SURVEY

REMARKS: Log recorded 30 ft shallow

SP
SENS. SETTING 50 _____ MV

LOGGING SPEED__25__ FT/MIN
LOGGED DEPTH__480

RESISTANCE
SENS. SETTING __100__ oHMS
LOGGING SPEED__25  FT/MIN
LOGGED DEPTH__480

DEPTH
w
— -3
i N
at —
- [
=
0—-0
“t+10
50—
20
_
—
100~{30
—-40
150
—+s0
L 60
200
70
250
—+-80
190
300
_wo
350

HOLE N0.CD77012
SHEET 4 OF 5



UNITED STATES GEOLOGICAL SURVEY

REMARKS: Log recorded 30 ft. shallow

SP

SENS. SETTING S0

LOGGING SPEED _25

LOGGED DEPTH_480

RESISTANCE

FT/MIN| LOGGING SPEED _25

MV | SENS. SETTING __100

OHMS
FT/MIN

LOGGED DEPTH _480

DEPTH

FEET
METERS

350

120

—130

—-140

50

60

_FVO

1180

190

650-
200

[ 1

+210
700

220

750-

HOLE NO. CD77012
SHEET 5 OF 5



UNITED STATES GEOLOGICAL SURVEY HOLE No CD77013

SHEET 1 OF 2

AREA Southern Powder River Basin QUAD NAME Coal Draw (15 Minute)

DATE STARTED 9/29/77 DATE COMP  9/29/77 COUNTY  converse STATE Wyoming

LOCATION: SEC. 3 T. 39x R.73w  FOOTAGE LOC. 1900 P4 400 gt | SROIND 4950

FQOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 inch Drag ) ROTARY 340 — Tcoming O DEPTH 340 ft

DRILLING AGENCY:  uscs - cp - v DRILL TYPE:  rPorcadrill 526 arer 1.4 g

LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY 1 ». Riolin

REMARKS:

GAMMA DENSITY DEPTH
1.C._4 _ SEC.-RANGE _100_ CPS| T.C.— SEC.-RANGE ——__ CPS
LOGGING SPEED 15 FT/MIN] LOGGING SPEED _——_FT/MIN
LOGGED DEPTH 339 ft | LOGGED DEPTH

LITHOLOGY

STRIP
L0G
FEET

METERS

=Y

o
o
L]

Sandstone, grayish-or to medium-
gray, poorly sorted, very coarse [
to very fine grained sand, sub-
angular to sub-rounded quartz
grains weathered to 60 ft

H10

~20

90

Claystone and sandstone, light-
gray to brownish-gray, medium-
grained to very fine grained

sand, sub-rounded, carbonaceous

—1-40

144 Sandstone, lt-gray, poorly
sorted, very coarse to very fine |
grained, sub-angular to rounded
quartz sand

166

Sandstone and siltstone, light-
gray to light-brownish-gray,
poorly sorted, coarse~ to fine-

grained sand, sub-angular
202

Sandstone and siltstone, light-
gray, coarse-grained sand,
angular

470

244

Sandstone, light-gray to braish- |
gray, poorly sorted, coarse- to i PN
fine-grained sand, sub-rounded

279

—-90

Sandstone and siltstone, light-
gray to brownish-gray, poorly
sorted, very coarse to very fine-|
grained sand, sub-angular. S
Possible 2 ft coal at 295 ft and

4 ft coal at 308 ft

339 L.T.D.

= _oo

43 350—




UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP
SENS. SETTING 50  mv
LOGGING SPEED__24  FT/MIN
LOGGED DEPTH__339

RESISTANCE
SENS. SETTING >0 QHMS
LOGGING SPEED__24  FT/MIN
LOGGED DEPTH 339

;
3
i

DEPTH
w
P o
Td i
el =
- =
0—-0
o
50—
20
10030
—40
150
150
Te0
200
70
250
-+80
190
300
_fo0
350

ROLE No.CD77011
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY HOLE_NOCD 77014

SHEET1 OF 2
AREA SOUthem Powder River Basin QUAD NAME Coal Draw
DATE STARTED g/30/77 DATE COMP.  o/30/77 COUNTY  converse STATE _wyoming
| GROUND
LOCATION: SEC. 14 T. 4o~ ,R. 73w , FOOTAGE LOC. 925 T 150  FwL | ELEV 4910
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 340 [CORING 0 DEPTH 340
] DEPTH T0
DRILLING AGENCY: wu.s. Geological Survey DRILL TYPE:  portadrill 524 WATER 16 ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS:
GAMMA DENSITY OEPTH
& 5| T.C._% SEC.-RANGE 100 CPS| T.C.—_SEC.-RANGE_—— CPS| _ | 2
2 —| LOGGING SPEED FT/MIN| LOGGING SPEED FI/MIN) & | =
LOGGED DEPTH 339 £t | L0CGED DEPTH =
40 ) o0—0
Siltstone, grayish-orange to light- _
n gray, weathered to 30 ft
— =
130 Coal, brownish-black to black, vit- +10
|38 reous luster, conchoidal fracture -
— 50—
] -20
7] Siltstone, pale-yellowish-brown to ]
- light-gray, minor fine-grained sands -
10030
- . -
. 140
- -
— 150—
- ' 50
|18 _
— Sandstone, light-gray, coarse-to- . 7
_ fine-grained sand, sub-rounded grains|-. _
ﬂ 200 *°
—212 n
- Siltstone and sandstone, light-gray ' —
to medium-gray, coarse-to medium- 70
— grained sand, sub-rounded T
250
. 258
— -1-80
] Sandstone and minor siltstones, ]
1 light-gray to medium-gray, fine-
- grained to very fine grained sand -1 90
N _foo
43329 L.T.D. ~
- 45 350




UNITED STATES GEOLOGICAL SURVEY HOLE NOCD77014

SHEET 2 OF 2

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING 50 MV |SENS. SETTING 50 OHMS| _ | <«
LOGGING SPEED_19 _ FT/MIN| LOGGING SPEED_19  FT/MIN| = | =
LOGGED DEPTH_339 | LOGGED DEPTH_339 =
0—0
g o
50—
: “Lao
-
-
10030
—+40
150
50
_>—60
200 —
—
o
. 250
—r-so
90
300 —
:-—IOO
-
350




UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77015

SNEET 1 OF
AREA Southern Powder River Basin QUAD NAME Coal Bank Draw 7%
DATE STARTED 10/5/7 DATE COMP.  10/3/47 COUNTY  converse STATE oo o
XK GROUND
LOCATION: SEC. 5o T ,on.R. 4ou ., FOOTAGE LOC. 300 bt 750 et | bren 4649
. FOOQTACE TOTAL
SIZE AND BIT TYPE: 4 3/4 inch Drag ROTARY 280  [coriNg o OEPTH 280
DEPTH TO
ORILLING AGENCY: ;s cs./cn/mma ORILL TYPE: porragriny sos WATER 15
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY 1.D. Riglin
REMARKS:
— —_— — |
GAMMA DENSITY DEPTH
LITHOLOGY & | TC_4 SEC-RANGE 190 CPS| T.C.— SEC-RANGE—_ CPS| _ | w
[- 4 V%) el
5 =| LOGGING SPEED 17 FT/MIN| LOCCING SPEED —— FI/MIN| & | =
LOGGED DEPTH _277 | (OGGED DEPTH —— =
1o OT—O
Siltstone and sandstone, pinkishd: % ]
1 gray to light-brownish-gray, - d 7
- fine-grained sand, carbonaceous —
shale, weathered to 25 ft 10
- —
- Sandstone, pinkish-gray to light-t: =
] brownish-gray, medium-to fine- _“—20
grained sand, sub-rounded
i 79 -
-] — ‘oo_.":’o
_ Siltstone, sandy to claystome, -
pinkish-gray to brownish-gray,
1 carbonaceous shale -1-40
7] ~}so
= -
] 176-80 Coal, brownish-black _
— -—
; —60
] Siltstone and claystone, pinkishd: 200
- gray to brownish-gray, carbona- £ -
ceous shale
- 170
-1 238 - 7]
] Siltstone and claystone, light- 250
—{ gray to brownish-gray, carbona- -—+1-80
ceous shale
-1 277 L.T.D. ]
7 i 7]
— 300
. _—lOO
- 47 350~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

Sp
SENS. SETTING 50 My
LOGGING SPEED__25  FT/MIN
LOGGED DEPTH__279

RESISTANCE

SENS. SETTING 50

LOGGING SPEED 25

OHMS
FT/MIN

LOGGED DEPTH 279

DEPTH
o
— -3
bd e
ey =
= =
o0—-0
—T0
50
-20
10030
—-40
150
150
“F-eo
200
_t70
250
—1-80
190
300
_oo
s
350

HOLE No.CD77015
SHEET 2 oF 2



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77016

SHEET 1 OF 4
AREA Southern Powder River Basin QUAD NAME Coal Bank Draw 7%’
DATE STARTED 10/3/77 DATE COMP 10/4/77 COUNTY Converse STATE Wyoming
. ENL K&K GROUND
LOCATION: SEC. ;9 T. ,on . R. 69w , FOOTAGE LOC. 100 R$K 150 FWL | ELEV 4705
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 prag ROTARY__600 __ [CORING O DEPTH 600
DEPTH TO
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: oporeradrizz 524 WATER surface
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEQPRYSICAL LOGS RECORDED BY L.D. Rielin
REMARKS:
GAMMA DENSITY DEPTH
LITHOLOGY a | T.C._4_sec-RaNGE 100 cPS| T.C.—_SEC.-RANGE_—_ cPS| | ¢
= o
= —| LOGCING SPEED —15 _ FT/MIN| LOGGING SPEED ——— _FT/MIN el
LOGGED DEPTH 600 ft | LOGGED DEPTH . —— =
- 0 Sandstone, yellowish-brown, very 0-r0
fine grained to very coarse grained|.
n sand, sub-angular, poorly sorted, .
- weathered to 25 ft -
25
7] “}o
7 507
T Siltstone and sandstone, light-gray T —_.20
- to brownish-gray, very fine grained [~ —
sand, trace of carbonaceous shale.
n Possible 2 ft coal at 56 ft 7]
- 10030
-3 —1-40
_] 150 150—
- Sandstone, lt-gray to medium-gray, —1s0
very fine grained to medium-grained |- _
n sand, sub-angular particles X
= 190 m
—60
— 200
_ Siltstone, light-gray to light-
brownish-gray i
—~ 232 170
— * -—
Sandstone, light-gray to medium-
— gray, very fine grained sand 250
— - -+-80
-] 268 Siltstone, medium-gray to brownish~ [ -]
gray, carbonaceous; claystone near
~— tOp —
<4 290 -]
Sandstone, light-gray to light- : —-90
— brownish-gray, very fine grained 300
= sand, fining upward _
316
-1 Siltstone, light-gray to medium- -
n gray, carbonaceous 100
i 49 g 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77016

SHEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
o T.C._4 SEC.-RANGE_100 CPS| T C.__SEC. RANGE_____ CPS %)
LITHOLOGY =3 = | =
> —| LOGGING SPEED _15__ FT/MIN| LOGGING SPEED ____FT/MIN| = [ =
L0GGED DEPTH 800 £t | (0CCED DEPTH =
i 350
1110
380 —
Siltstone, medium-gray to brownish- ]
gray —120
400
408 -
30
Siltstone and claystone, light-gray fc;"; ’ B
to brownish-black, minor carbona- 450
ceous shales. Possible coals: 4 f —+-140
coal at 444 fr, 5 ft coal at 462 ft [
2 ft coal at 472 ft, 3 ft coal at - —
485 ft, 5 ft coal at 498 ft, 4 ft _
coal at 505 ft, 2 ft coal at 519 ft
50
500 —
“}e0
552 Coal, black 550—_170
559 Siltstone and claystone, very light [ -
gray to brownish-gray, carbonaceous |
577 Coal, black
582 ]
Siltstone, gray to dark gray
~t1-180
600 L.T.D 6001
“Hso
650
_200
-—
-1+210
700—
1220
-
50 750-J




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

sP

SENS. SETTING 50

RESISTANCE

MV | SENS. SETTING __100 _ oHMS
LOGCING SPEED 23 £T/MIN| LOGCING SPEED __23 _ FT/MIN
LOGCED DEPTH___ 599

LOGGED DEPTH __5%9

DEPTH

FEET
METERS

1

1l 11

10

20

—+{40

70

—1+-80

51

HOLE NoO.CD77016
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING___ S50

LOGGING SPEED 2% FT/MIN

My

LOGGED DEPTH__ 599

RESISTANCE
SENS. SETTING 100 OHMS
LOGGING SPEED 23 FT/MIN
LOGGED DEPTH 599

DEPTH

FEET
METERS

52

é

“+1i0

20

130

1140

150

“T-160

70

180

“Hi90

_}-200

210

220

HOLE NO. CD77016
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE N0 CD77017

SHEET 10F 1
AREA southern Powder River Basin QUAD NAME Teckla
DATE STARTED 10/12/77 DATE COMP. 10/16/77 COUNTY  campbenn STATE
GROUN
LOCATION: SEC. 10 T. 41v,R. 70w , FOOTAGE LOC. 1000 8 9s0twt | shev'. 4725 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE:  NX Diamond 4 3/4 Drag ROTARY 80 [comiNe 140 DEPTH 220
DEPTH TO
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: portadriil s24 WATER
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY G. Hollomgn
REMARKS: Cored interval from 21 ft to 161 ft. Lost circulation @ 130 ft
GAMMA DENSITY DEPTH
& | T.C._%_SEC-RANGE 100 CPS| T C.__SEC.-RANGE S| _ | 2
LITHOLOGY ; = LOGGING SPEED __15 _ FT/MIN|] LOGGING SPEED FT/MIN E: E
LOGGED DEPTH _213 ft. | LOGGED DEPTH =
—0 0—-0
Sandstone, brown, medium to fine-
- grained, weathered -1
5 -
7 T
50—
T —
- Siltstone, brown to red-brown, - _L-20
possibly baked; claystone from 25 ft
- to 35 ft and from 73 ft to 82 ft .
— |oo_—30
. .
- 140
—143 —
Coal, black
—156 150—
7] —LSO
n Siltstone, gray, with thin claystone ]
. and carbonaceous shale interbeds. -
Thin coal from 169 ft to 172 ft ]
— 200-] ¢°
~213 L.T.D. n
— 170
- -
— 250
n -+-80
- 190
-~ 300
— -—l
: :ﬂ-loo
- 53 350—




UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD77018

SHEET 1 OF 3
AREA Scuthern Powder River Basin QUAD NAME Coal Draw
DATE STARTED  10/18/77 DATE COMP  10/18/77 COUNTY  converse STATE  wyoming
' 3
LOCATION: SEC. 20 T. aiv, R. 72w , FOOTAGE LOC. 1700 T8 2100 s | FPVY 4765
FOOTAGE TOTAL
SIZTE AND BIT TYPE: 4 3/4 Drag ROTARY 640 _ [coRING O DEPTH 640
DEPTH 1O
DRILLING AGENCY:  u.s. Geological Survey DRILL TYPE: portadrill 524 WATER GL
LITHOLOGY RECORDED BY Ed Fivas GEOPHYSICAL LOGS RECORDED BY  Rocky Mountain Logging
REMARKS: Not logged below 334 ft. Lithology based on unlagged samples only.
GAMMA DENSITY DEPTH
& | T.C._L_SEC-RANGE 25 _ CPS| T.C._—_SEC.-RANGE_L__XCPS _ @
LITHOLOCY  =| LOGGING SPEED _—— FT/MIN| LOGGING SPEED /M S | =
LOGGED DEPTH 334 | LOGGED DEPTH _ 334 ft =
—H 0 0—-0
T Sandstone, yellowish-brown, medium- i
- grained, angular to sub-angular -W__‘o
B grains ]
— 50
j 64 -1-‘20
Sandy siltstone, gray
- -
_| 88 Coal -
92
- Siltstone, gray 10030
| 108 _
- -
n Sandstone, gray, medium-grained, 40
- sub-angular —
— 148 150
] 150
T ——60
— 200
-~ -
Sandy siltstone, gray, with 3 ft
] coal at 171 ft, possible 1 ft coal ]
- at 227 ft 70
— 250
= -1-80
- “t90
—~ 300
4 315 -
—100
N Coal n
— 350 54 350




UNITED STATES GEOLOGICAL SURVEY HOLE N0 CD77018

SHEET 2 OF 3

REMARKS:

GAMMA DENSITY DEPTH

T.C.__ SEC.-RANGE _—__ CPS| T C.__SEC.-RANGE cPs
LOGGING SPEED FT/MIN| LOGGING SPEED FT/MIN
LOGGED DEPTH | LOGGED DEPTH

LITHOLOGY

STRIP
L0OG

FEET
METERS

1640 L.T.D,__

Siltstone, dark-gray

575
Coal

600

Siltstone and possible coal

—220




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

MV
— _FT/MIN

RESISTANCE

LOGGING SPEED _—
LOGGED DEPTH 334

SENS. SETTING _30

OHMS
FT/MIN

DEPTH

FEET
METERS

()
]
]

o

—10

10030

—40

HOLE NO. CD77018
SHEET3 OF 3



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77019

SHEET 1 OF 4
“R[A _Southerpn Powder River Basin QUAD NAME _Betty Reservoir
DATE STARTED ;0,107 DATE COMP_ 15/19/77 COUNTY converse STATE yyoning
. ENL 0 GROUND
lOCAHON- SEC. 4 T 39N 1 R. 70W v FOOTAG[ Loc QSOM 1200 FEL ELEY LRAN
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Dras ROTARY <00 JCORING o DEPTH  <nn
DEPTH TD
DRILLING AGENCY: USGS - CD_- NRMA DRILL TYPE: Portadrill 524 WATER 1,04 Surface
LITHOLOGY RECORDED By Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS: .
Geophysical logs poor. Lithology from field logs and samples.
| ————
GAMMA DENSITY DEPTH
LITHOLO S 5| T.C._4_SEC.-RANGE20(2) CPS| T.C.—_SEC.-RANGE —__CPS| _ | ¢
' THOLOGY £ 2| LOGCING SPEED 1S FT/MIN| LOGGING SPEED — FI/MiN| = | &£
LOGCED DEPTH _433 £t | LOGGED DEPTH —— =
o - 0—7-0
- Sltst and Claystone, grayish-or -
to grayish brn, weathered to 30
- £t —
43 10
Sandstone, lt-gray, vf grained
] -20
- Coal and carb sh, brnish-black, =
85 conch frac, dull to vit luster |
190
- 100—-30
Sdy sltst and claystone, v 1t .
I gray to 1t brnish gray
7 Coal and carb sh, blk to brnish~ |-
132 blk, conch frac, dull to vit lus-gm —T-40
] 136 ter -
— Sdy slst and claystone, lt-gray 150—
to brnish-gray —
7 50
— —
“J180 —
- Ss, lt-gry, v f grained, sub- : - 60
angular —
1200 200
- Carb sh and sdy sh, 1t gray to -ﬁ
brnish gray
1220 .
] 470
-~ Sdy sh, 1lt-gray to brnish-gray =
— 250
- 180
- L -
-~4280 Carb sh and sdy sh, 1lt-gray to -
brnish-gray
. “}90
{300 300
-1 Sdy sh, carb sh, v 1t gray to =
. brnish~gray -
_—IOO
._ — = 7 5 350




UNITED STATES GEOLOGICAL SURVEY HOLE N0 D77019

SHEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH

o | T.C._4_ SEC-RANGE S50 CPS| T.C.___SEC-RANGE s | g

LITHOLOGY =S| LOGGING SPEED 15 FT/MIN| LOGGING SPEED FI/MN & | 2

LOGGED DEPTH _#93 £t | LOGGED DEPTH =

7] T —+10
] b i
- -— 1 4

—{ Sdy sh, carb sh, v 1t gray to brnish- F__—‘ 400_.—‘20

_J gray e e

— 7 -
- o .
- Shpa 450

: - 440

1

493 L.T.D. L N

—150

I

1
1

160

1 1
w
(V]
o
L

4 7o
4 ——
. _
] —-180
N 600—
o
B _
n 650
- _—,200
h -]
] 4210
B 700
] —
) 220
7 o—
4 —
pu—

58 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

-1 LOGGING SPEED

SP
SENS. SETTING

LDGGED DEPTH

T
FT/MIN

RESISTANCE

SENS. SETTING __20

LOGGING SPEED _15

OHMS
FT/MIN

LOGGED DEPTH _350-492

DEPTH

FEET
METERS

| S O O |

1

—10

11 1 1 ]

o

—-40

50

—-90

_poo

HOLE N0.CD77019
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

MV
FT/MIN

RESISTANCE
SENS. SETTING ___20___ OHMS

LOGGING SPEED ___15 _FT/MIN
LOGGED DEPTH __350-492

OEPTH

FEET
METERS

L 111

350 —
“+1o

20

130

—+140

—150

160

550

—170

1180

190

_200

210

—220

HOLE N0CD77019
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE N0 CD77020

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME Betty Reservoir
DATE STARTED  10/20/77 DATE COMP  10/20/77 COUNTY  converse STATE  wyoming
K GROUND
LOCATION: SEC. 2, T. 4on . R. -ox . FOOTAGE LOC. 250 P o e | Eee
FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 280 _ [CORING O DEPTH 280
DEPTH TD
DRILLING AGENCY: vy.s. geological Survey ORILL TYPE: portadrill s24 WATER 1S
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS:
MARKS Ground level at base of burn
f: GAMMA DENSITY OEPTH
LITHOLOGY & 5| T.C._A_SEC.-RANGE _LOC?ICPS| T.C.SEC.- RANGE sy | 2
% =| LOCGING SPEED 18 FT/MIN| LOGGING SPEED FI/MIN| & | 2
LOGGED DEPTH 275 | LOGGED DEPTH =
~0 0—0
- . -
Siltstone, dk-gy to dk-yellowisn
— brown, sandy, very fine, sub-angular [ —
sand,’ minor amounts of black -
7 shale. Possible 2 ft coal at 19 ft T10
J and 1.5 ft coal at 59 ft —
— 50—
- —
—20
_ Claystone and sdy sltst, m-lt-gray, -
approx. 20% carb sh, thin coal at 74
- ft -
- 10030
111 Coal, dk-brn to black, dull luster, 7]
- avg frag size of 0.4 cm; with dark =] -
gray siltstone parting from 117-122
T ft —1-40
7 n
— 150 —
s Siltstone, dark-gray, with less than ~+-s0
_ 5 percent fine-grained sand, minor .
amounts of carbonaceous shale.
-1 Possible 3 ft coal at 176 ft -
7 —-—60
- 200
- 170
- 250}
= ~t80
:275 L.T.D. _
- “to90
300
Tro0
61 350




UNITED STATES GEOLOGICAL SURVEY HOLE No. CD77020

SHEET 2 OF 2
REMARKS:
SP RESISTANCE DEPTH
SENS. SETTING MV |SENS. SETTING 20 OWMS| _ | =
LOGGING SPEED FT/MIN| LOCGING SPEED_10__ FT/MIN| = | =
LOGGED DEPTH______ | LOGGED DEPTH 274 =
0—0
110
50—
~P20
.
10030
(—/ —+-40
. 150
50
Te
200-—r_ 0
70
250
—+-80
90
300 —
:—IOO
350

62



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77021

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME Teckla
DATE STARTED  10/29/77 DATE COMP.  10/29/77 COUNTY  campbell STATE  wyoming
. +Ht GROUND
LOCATION: SEC. 32 T.aon ,R.7ow , FOOTAGE LOC. 26 T 50 rer | oo asso
S . FODTAGE TOTAL
IZE AND BIT TYPE: 4 3/4 Drag RDTARY 318 “TcoriNG O DEPTH 318
DEPTH TO
DRILLING AGENCY: u.s. Geological Survey DRILL TYPE: portadrill 524 WATER 169"
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY . Hollomon
REMARKS: USFS SEAM 9A
GAMMA DENSITY DEPTH
& 1.C._4_SEC.-RANGE _10{?)CPS| 1. C.— SEC.-RANGE —— CPS «»
LITHOLOGY =3 a orill I~
= — | LOGGING SPEED FT/MIN] LOGGING SPEED _——— FT/MIN oo o
LOGCED DEPTH 313 ft | [OGGED DEPTH =
1 o Siltstone and sandstone, yellow,
weathered to 15 ft o]ro
11
'1 Sandstone, grayish-brown, medium-to | =
- fine-grained sand, poorly sorted - 10
— 48 50—
| Sandstone and claystone, yellowish- [ _-—20
brown to light-gray, medium-grained
— to very fine grained sand, carbo- -
] naceous
=1 100 |oo,_""30
. —+40
] Sandstone, pale-yellowish-brown to _
medium-gray; siltstone, light-gray
— to light-brownish-gray, siderite 150 —
_ concretions at 160 ft and 190 ft
50
6
— 200 0
T 213 —
] Coal, brownish-black, dull to vit- —~70
reous luster, fragmental 7
— 250
7 -1-80
- -
1 286 . .
Siltstone and claystone, light- 190
— brownish-gray to brownish-black, 300—
carbonaceous, possible 4 ft coal at
- 302 ft ._
1 331, oo
. 63 350—




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

MV
FT/MIN

RESISTANCE
SENS. SETTING __20/20 _ ouMS

LOGGING SPEED _11/20 fFr/MIN
LOGGED DEPTH 17O/313

- DEPTH

FEET
METERS

o
i

—10

20

—1-40

_foo

350-

64

HOLE NO. CD77021
SHEET2 OF 2



UNITED STATES GEOLOGICAL SURVEY

HOLE N@ CD77022

SHEET 1 OF 2
AREA _Southern Powder River Basin QUAD NAME Teckla
DATE STARTED (/307 DATE COMP__ 10/30/77 COUNTY  campbeln STATE  wyoming
) ROUN
LOCATION: SEC. 33 T. 4n,R. 7ow , FOOTAGE LOC. ; 57 AL | EROUND s
] FOOTAGE TOTAL
SIZTE AND BIT TYPE: 4 3/4 Drag. ROTARY 360 [cortNg 0 DEPTH 360
DEPTH TD
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: Portadrill 524 WATER LS
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY G. Hollomon
REMARKS:
Technically poor gamma log due to recorder drive malfunction.
Lithology from samples lagged to resistance log. USFS SEAM 11A;
GAMMA DENSITY DEPTH
& T.C. SEC.-RANGE —__ CPS| T.C.— SEC.-RANGE CPS ]
LITHOLOGY =3 il B
5 —| LOGGING SPEED FT/MIN| LOGGING SPEED FT/MIN e fov]
LOGGED DEPTH LOGGED DEPTH *
—0 0—('0
7] To
— 50—
=Y
. Sandstone, moderate-yellowish-brown [ ]
] to light-brownish-gray, weathered to |= 100——30
34 ft; siltstone and claystone,
7] light-gray to brownish-black, medium- -]
| grained to very fine grained sand, ]
sub-angular to sub-rounded grains,
- carbonaceous zones -1-40
— 150
1 ~}s0
—60
— 200
— 470
“Jeso 250
n -1-80
] Coal, dark-brown to black, dull to 7
‘1 vitreous luster, fragmental 190
- 300
327 Siltstone and sandstone, medium- oo
B light-gray to brownish-black, fine-
rained sand, carbonaceous 65 T
= +T.D. - 350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING MV | SENS. SETTING ___ 0 OMS| _ [ <
LOGGING SPEED FT/MIN| LOGGING SPEED_23  FI/MIN| & | =
LOGGED DEPTH LOGGED DEPTH 354 =
— 0—-0
ﬁ —
7 “T0
- 50—
: ——20
— 10030
= 140
- 150
n “}-50
7 Teo
- 200 —
. _
— 70
— 250
-1 T80
. |
— -
7] 190
- 300
| :—IOO
— —
- 350-

HOLE NO. CD77022
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD77023

SHEET1 OF 2
AREA Southern Powder River Basin QUAD NAME Teckla
DATE STARTED  10/31/77 DATE COMP.  10/31/77 COUNTY cCampbell STATE  wyoming
LOCATION: SEC. 33 T. 42v,R. 7ow , FOOTAGE LOC. 200 T8 oot | BN 4740
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 240 TcoRiNg O DEPTH 240
DEPTH 10
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: portadrill 524 WATER L.S.
LITHOLOGY RECORDED BY 1n11omon Coppack, Fivas GEOPHYSICAL LOGS RECORDED BY G. A. Hollomgn
REMARKS: )
USFS SEAM 3N
_ —— —= ———
GAMMA DENSITY DEPTH
& | T.C.A__SEC.-RANGE 10 CPS| T.C._ SEC.- RANGE S| | 2
LITHOLOGY % 2| LOGEING SPEED 17 FT/MIN| LOGGING SPEED /| S B
LOGCED DEPTH 234 | LOCGED DEPTH =
do 0—0
. .
T T0
- Siltstone and sandstone, yellowish- [~ 50—
brown to greenish-gray. Surface = B
x weathered to 25 ft. Possible 3 ft F 20
. coal at 42 ft J
j 10030
- —+-40
4 138 4
7 “t50
- Coal, black -
_ 20060
1 218 h
N Silty sandstone ]
. 70
234 L.T.D.
- 250
— —+-s0
. .
— o
- — 90
300
] oo




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

sP
SENS. SETTING
LOGGING SPEED
LOGGED DEPTH

My
FT/MIN

RESISTANCE
SENS. SETTING 20 OHMS

LOGGING SPEED _23 FT/MIN
LOGGED DEPTH _234

DEPTH

FEET

METERS

[

1

1

.
-

—10

20

—50

—70

_foo

68

HOLE NO0.CD77023
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY WOLE N0 77024

SHEET 1 OF 4
AREA Southern Powder River Basin QUAD NAME Little Thunder Reservoir
DATE STARTED 11/2/77 DATE COMP  11/2/77 COUNTY  campbell STATE  wyonming
LOCATION: SEC. 7 1. 43v ,R. 71w , FOOTAGE LOC. 100 T8 100 1ar | EROUNO - 4eso
3 3 TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 700 O%Ickogmc 0 DEPTH 700
DEPY
DRILLING AGENCY: y.s. Geological Survey DRILL TYPE:  portadrill 524 WATER 25 ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY  G.A. Hollomon
REMARKS: .
Gamma logged through drill rods.
qf
GAMMA DENSITY DEPTH 1
& | T.C._4__SEC-RANGE _L00(?XPS| T.C._L SEC-RANGE _25 KPS — <]
LITHOLOGY &= | L0CCING SPEED 21 FT/MIN| LOGGING SPEED_20 Fr/miN| = | E
LOGGED DEPTH _665 ft. LOGGED DEPTH 390 ft =
0
Sandstone, grayish-orange to medium- TR
gray, coarse- to fine-grained sand, =
sub-angular, weathered to 40 ft
114

Siltstone, medium-light-gray
130

Sandstone, medium-light-gray to 1t-
brownish-gray, coarse- to fine-zrnd
sand

222 Coal, black

237

Siltstone, light-gray to brownish-

black, sandstone, light-gray to 1lt-
brownish-gray, medium- to fine-grnd
sand

0—0
—
10

50._
-20
‘00_""30
—+-40

150 —
150
—60

69




UNITED STATES GEOLOGICAL SURVEY

HOLE NO 77024

SHEET 2 OF 4

REMARKS:

GAMMA DENSITY DEPTH
a | T.C.4_ SEC-RANGEL00(2)cPS| T.C._LSEC.-RANGE_25__KCPS| _ | ¢
LITHOLOGY = =| LOGGING SPEED 21 FT/MIN| LOGGING SPEED__20 _ FI/MIN| = | =
LOCGED DEPTH 665 ft | (occe pepry 390 f* =
350
. . X 10
Siltstone, light-gray to brownish-
black, sandstone, light-gray to 1t- 7]
brownish-gray, medium- to fine- —
grained sand
20
400 —

413 ]
Carbonaceous shale, brownish-black _

420 _f130
Siltstone and sandstone, light-gray, 450—
poorly sorted 40

-

492 “Tso
Coal and carbonaceous shale, brnish- 500
black coal (492-508 ft), carb shale ]
(508-517 ft)

517 1160
Siltstone and sandstone, medium-gray F= T
to light-gray, fine-grained sand —

550—1
170

564

Coal, brownish-black to black —t+180
600
90

625 .

Siltstone, medium-gray I

650
_{-200

| 665 LTD -
4210

700
220

70 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

$P RESISTANCE DEPTH
SENS. SETTING MV | SENS. SETTING 20 OHMS) _ | =
LOCCING SPEED___ FT/MIN| LOGGING SPEED__ 22 FI/MIN| & | =
LOGGED DEPTH LOGGED DEPTH _628 =
— 0—0
— p—
= )
- 50—
— -
- _-20
— 10030
-1 =
N _
- —1-40
-—1 150—
- ﬁ_so
N T
- -
-60
- 200
— 70
- —
| 250
— —1-80
- -
- —
m T-90
— 300 —
- -
- _joo
— 350-

71

HOLE NO. 77024
SHEET = OF 4



. UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

My
FT/MIN

RESISTANCE

SENS. SETTING __20

LOGGING SPEED_22
LOCCED DEPTH _628

OHMS
FT/MIN

OEPTH

FEET
METERS

350

20
400

I 1

30

450—
40

“}is0

60

170

1180

190

—200

4210

—220

HOLE NO. 77024
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77025

SHEET 1 OF 4
AREA Southern Powder River Basin QUAD NAME Little Thunder Reservoir
DATE STARTED 1/11/77 DATE COMP. 11/11/77 COUNTY  campbe11 STATE  wyoming
LOCATION: SEC. ; T.4sv , R 71w , FOOTAGE LOC. 100 AL 100 EEE | cRotD o0,
SIZE AND BIT TYPE: 4 3/4 Xen-claw T TR T T T DEPth 800
DRILLING AGENCY: y.s. ceological Survey DRILL TYPE:  portadrili 524 Watee L 27 £t

LITHOLOGY RECORDED BY Hollomon, Coppock, Kistner GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS:

y: GAMMA DENSITY DEPTH
ot T.C._4 SEC.-RANGE 10___ CPS| T.C.— SEC.-RANGE ——_ CPS 4]
LITHOLOGY =3 o ool I~
= —| LOGGING SPEED FT/MIN| LOGGING SPEED FT/MIN w =
LOGGED DEPTH _75 ft | LOGGED DEPTH =
—0 O-TO
. Sandstone, dark-yellowish-orange to —
| light-gray, very coarse grained to
fine-grained sand, sub-rounded to —'F—IO
- angular, weathered to 35 ft -
— 50_.
§ —L—ZO
. .
185 _
- 100——30
1 . | .
Siltstone, light-brownish-gray to m-
N light-gray, fine sand below 140 ft -
- -1-40
— 150—
h 150
1174 —
— Sandstone, light-gray to medium-1light-|- 200—-—60
4 gray, very coarse grained to fine-
grained sand, sub-rounded to angular n
- —
- 70
~ —
253 250
Siltstone, medium-gray t¢ light- T
1 brownish-gray, possible 4 ft coal at — 9
279 ft B
= 300]
i -
- _-100
330Ooal, black, vitreous luster, conch
- fracture, carb shale, brnish-gray to .
brownish-black
350

T3



UNITED STATES GEOLOGICAL SURVEY © HOLE N0 CD77025

SNEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
& | T.C._% SEC.-RANGE LC _ CPS| T.C.__SEC-RANGE | _ | ¢
LITHOLOGY = = | L0GEING SPEED 20 FT/MIN| LOGGING SPEED FI/MINf S | 2
LOGGED DEPTH _"> £t | LOGGED DEPTH =
345 50

Siltstone and carbonaceous shale,
light-gray to blackish-brown

3 ft coal at 478 ft

350
1110
-
Ti20

400 —
_}130

450—
—1—I4O
“T}is0

500 —
1160
—

550
_hi7o
—
—-1
—+180

600—

T “Hi9o
-

650
200
—

700
1220

74 7]

750

528

Coal and carbonaceous shale, brnish-
black to black, dull luster, crumbly

677

Siltstone and sandstone

L.T.D.




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING 400 _ My

LOGGING SPEED___17 _FT/MIN
LOGGED DEPTH__ 750

SENS. SETTING __100

RESISTANCE

OHMS

LOGGING SPEED_—17 _ FT/MIN
LOGGED DEPTH__750

DEPTH

FEET
METERS

o
!
1

o

—10

—20

—-40

—50

-180

90

75

HOLE NO.cD77025
SHEET 3 OF 4



UNITED STATES

REMARKS:

GEOLOGICAL SURVEY

SP
SENS. SETTING 400wy
LOGGING SPEED___17 FT/MIN
LOGGED DEPTH___ 750

RESISTANCE
SENS. SETTING 100 oHms

LOGGING SPEED 17 _FT/MIN
LOGGED DEPTH ___750

DEPTH

FEET
METERS

] 1 14

|

[ A I

|

76

1o

_Lmo

130

—+140

—~150

160

—170

~T1-180

190

—200

—220

HOLE NO.CD77025
SHEET4 OF 4



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77026

SHEET 1 0F 4
AREA Southeyrn Powder River Basin QUAD NAME Little Thunder Reservoir
DATE STARTED 13/13/77 DATE COMP  11/13/77 COUNTY  campbens STATE  womine
: FNL FEL GROUNO
S| N FOOTAGE TOTAL
IE AND BIT TYPE: 4 3/4 proo [ROTARY 725 [comING ¢ DEPTH 725
. X DEPTH TO
DRILLING AGENCY: LS. Geological Survey DRILL TYPE: Portadrill 524 WATER 43 ¢t
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS: Gamma logged through drill rods.
i GAMMA DENSITY DEPTH
o | T.C._4_SEC-RANGELO _ cPS| T C.— SEC.-RANGE_——— CPS @
LITHOLOGY =3 S| =
= =| LOGGING SPEED —_20_ FT/MIN| LOGGING SPEED FT/MIN = |5
LOGCED DEPTH __714 ft LOGGED DEPTH =
-~ 0 0—0
Sandstone, dark-yellowish-orange to —
medium-gray, coarse- to medium- 3 |
grained sand, sub-rounded, weathered|.
to 60 ft - —+10
50—
65 “_20
Siltstone and claystone, light-gray ]
to dark-gray 100—{-30
130 1 40
Sandstone, light-gray to medium- 7
dark-gray, very coarse grained to 150
medium-grained sand, sub-rounded —s0
187 —
Coal, brownish-black to black, vit
luster, conchoidal fracture —
199 200_—-60
. 70
Siltstone, light-gray to medium-
dark-gray ]
250 —
-1-80
285
190
300
Sandstone, light-gray to medium- I
dark-gray, coarse- to fine-grained —100
sand n
77 : 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO CV77026

SHEET 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
& | TC._4_SEC-RANGE _10(2)CPS| T.C.__SEC. RANGE cPS @
LITHOLOGY =o ovill B
= —| LOGGING SPEED 20 FT/MIN| LOGGING SPEED FT/MIN o o
LOGGED DEPTH 714 ft | LOGGED DEPTH =
350
1o
371 -
20
1400 —
_f130
Siltstone and claystone, light-gray 450
to medium-gray, w/carbonaceous shale, —-140
brownish-black
—
150
500
—
160
550
_7o
=
-1-180
600
614 - i
“Hiso
Coal, brownish-black to black, dull
luster, friable 650
_I200
-+—-210
704 700
Siltstone, light-gray —
1 714 L.T.D.
1220
78 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS: 1og is composite of two runs

SP
SENS. SETTING _100/400 my
LOGGING SPEED_26/24 FT/MIN
LOGGED DEPTH_250/683

SENS. SETTING _50/100

RESISTANCE

0HMS

LOGGING SPEED26/24 _ FT/MIN
LOGGED DEPTH250/683

DEPTH

FEET
METERS

] 1 1 1

I

I

1 1

1

—10

10030

—1-40

70

-1-80

90

—100

79

HOLE NQ.CD77026
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS: Log is composite of two rums

SP RESISTANCE DEPTH
SENS. SETTING _100/400 MV [ SENS. SETTING _100/400 QHMS — Q
LOGGING SPEED__26/24 FT/MIN| LOGGING SPEED_26/24 FT/MIN| = | =
LOGGED DEPTH__250/683 | LOGGED DEPTH _250/683 =
- 350
B —+110
] 20
— 400
] 130
— -
- 450
- —4—‘40
. _
7] 150
— 500
B T160
— 550
. 170
— —
-1 —1-180
— 600
7 90
— 650
] _}-200
i 210
— 700
7 220
— -
-~ 80 750-

HOLE N0.CD77026
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY NOLE NOCD77027

SHEET1 OF 4
AREA  southern Powder River Basin QUAD NAME Little Thunder Reservoir .
DAT[ START[D 11/14/77 DAT[ COMP 11/14/77 COUNTY @bell STATE Wyoming
FEL GROUND
LOCATION: SEC. ;= T. 43y, R. 7, , FOOTAGE LOC. 600 o 00 40t | Loy agac
] FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 600  [CORING 0 DEPTH 600
’ DEPTH T0
DRILLING AGENCY: 1L _S. Geological Survey ORILL TYPE: Portadrill 524 WATER 18 fr
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS: .
Gamma logged thru drill rods
| ——
GAMMA DENSITY DEPTH
& T.C._4__SEC.-RANGE 10 _ ¢PS) T.C._L SEC.-RANGE_23K _ CPS ]
LITHOLOGY =2 T6 20 = | =
= —| LOGGING SPEED FT/MIN] LOGGING SPEED FT/MIN Y =
toccen oepTH 88 £t} roccep peptw 6L Ft =
-0 0-1-0
< 12 Sandy, silty, brown, med —
1 -
— Sandstone, dark-yellowish-orange to }. _LIO
light-gray, coarse- to fine-grained [
. sand, sub-angular to sub-rounded, : .
— weathered to 35 ft 50
B =
NS 7]
— Siltstone and claystone, light-gray 10030
_ to brownish-gray 5 ﬂ
- 123 -
T ) —1-—40
] Sandstone, light-gray, very coarse ]
] grained to medium-grained sand, sub- |- 150
- angular o —
50
_| 197 Coal, bmish-blk to bik, vit luster, [ 200-]¢°
conch frac, fragal, carb sh, brnish-
— 210 gray -
- 70
- 250 —
= -+-80
7 Sandstone, light-gray; siltstone, T
- medium-1ight-gray to dark-gray, f- —
. grained sand
190
— 300
-1 —
4 100
4 i
- 350
| o




UNITED STATES GEOLOGICAL SURVEY HOLE NO CP77027

SHEEY 2 OF 4
REMARKS:
GAMMA DENSITY DEPTH
& 5| T.C._4_ SEC-RANGEL10___CPS| T.C._L SEC-RANGE_25K _CPS| | ¢
LITHOLOGY = o 16 20 u..n et
= —| LOGGING SPEED 2O FT/MIN| LOGGING SPEED FT/MIN o —
LDGCGED DEPTH 588 Ft | (DGGED DEPTH 361 Ft =
_{ #
Sandstone, light-gray, siltstone, T-no
medium-1light-gray to dark-gray, _
fine-grained sand
20
403 400
Coal (403-415 ft), black, vitreous ]
luster, conchoidal fracture,frag
carbonaceous shale (415-424 ft), bm -
424 _F130
450
Sandstone and siltstone, light-gray —+140
to medium-gray, fine-grained to veryf
fine grained sand ]
“Fiso
496 500—
Coal, brownish-black to black, }
crunbly 60
550 550—
Siltstone and carbonaceous shale, 170
light-brownish-gray to brownish- _
black
cgg L.T.D. 7
" 1180
600—
“Heo
650
_200
—4—210
700
1220
82 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING
LOGCING SPEED
LOGGED DEPTH

T
FT/MIN

RESISTANCE
SENS. SETTING __100  QHMS
LOGGING SPEED__20 _ FT/MIN
LOGCED DEPTH 361

DEPTH

FEET
METERS

—10

—20

10030

—-40

—-70

180

-90

—100

HOLE NOCD77027
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING__400 My

LOGGING SPEED__19__ FT/MIN
LOGGED DEPTH__592

SENS. SETTING 50

RESISTANCE

LOGGING SPEED __19
LOGGED DEPTH_592

OHMS
FT/MIN

DEPTH

FEET
METERS

ES

—120

130

—1140

—150

60

70

~T-180

“}i90

200

210

220

750~

HOLE NO. CD77027
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD77028

SHEET 1 OF 4
AREA  Southem Powder River Basin QUAD NAME 1Little Thunder Reservoir
DATE STARTED 11/15/77 DATE COMP. 11/16/77 COUNTY  Campbell STATE  wyoming
LOCATION: SEC. 12 T 43v. ,R. 72w. , FOOTAGE LOC. 1300 T4 1400ﬁf Ei‘?b’“ 4860 ft
FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Ken-claw § drag ROTARY 670 __ |CORING O DEPTH 670 ft
DEPTH T
DRILLING AGENCY:  u.s.G.s. DRILL TYPE:  portadrill 524 WATER ' 148 £t
LITHOLOGY RECORDED 8Y Fivas GEOPHYSICAL LOGS RECORDED BY Century Geophysical
REMARKS: Density log scale changed from 25 to 50 KCPS @ 148 ft
Lost circulation @ 557 ft
| ee——— — —_——
GAMMA DENSITY DEPTH
ot T.C._2_SEC.-RANGE 250 ¢PS] T.C.1_SEC.-RANGE2S § SOKCPS %
LITHOLOGY =3 Gt = | &
= —1 LOGGING SPEED 20 FT/MIN| LOGGING SPEED 20 FT/MIN o =
LOGCED DEPTH 644 | LOCCED DEPTH 644 =
-0 O—FO
4 Sandy siltstone with possible coals _
i at 27-30 ft and 35-37 ft, weathered
to 20 ft 10
— 50
60
- -
A 20
n Sandstone, greenish-gray .
. 10030
116 siltstone —
1122 —
j —1-40
— Sandstone _
— 150
160 —
Silty sandstone 50
71174 Siderite concretions -
4176 —
Silty sandstone
1192 Siderite concretions -]
_q;gg Carb shale, black to brown 200.J-6°
_ Sandstone, siltstone B
{228 470
- _J
p— Sandstone 250 —
I 180
4272 —
Siltstone
—1282 Sandstone 7]
289 -
ﬁ Siltstone —90
"‘307 300
7 Coal, black .
. C -1
328 -100
Sandy siltstone
345 sandstone 7]
- 85 350
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REMARKS:
GAMMA DENSITY DEPTH

o o] T.C.2_ SEC.-RANGE_250 CPS| T.C._L SEC-RANGE_25850 KCPS — <]

LITHOLOGY = o o | =

& —| LOGGING SPEED 20 FT/MIN| LOGGING SPEED_20 FT/MIN| & | &

LOGGED DEPTH _644 | LoGCED DEPTH 0% =
355 350

7 110
. Sandy, siltstone -

1395 Sandstone “Tr20
4 00—
412 -]

i Sandy, siltstone _F13o
d446 Siderite concretions 7]
—448 450

Sandy siltstone 140
1486 Coal, black i
4490 -

—-150
Coal and carbonaceous shale P0°~

k23 1160
550—

i _7o
Coal, black -

n 1180
600

] 90
44 L.T.D. Siltstone j
650

_}200

210
700—

T-220
750
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REMARKS:

SP RESISTANCE OEPTH
SENS. SETTING MV [ SENS. SETTING 20 OHMS| ,_ | <
LOGGING SPEED FT/MIN| LOGGING SPEED__20  FI/MINf & | =
LOGGED DEPTH LOGGED DEPTH 644 ft =
— 01[‘0
— —
] “T0
— 50
7] "o
—1 —
— 100-30
= T
— —1-40
- -
~— 150
] “T-50
— -
_ |
60
— 200 —
— —
] =70
— -
1 2501
-1 -1-80
7 190
] 300
’ Thoo
— -
- 350

87
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REMARKS:

SP RESISTANCE DEPTH
SENS. SETTING MV | SENS. SETTING __20 __ OHMS| _ | <
LOGGING SPEED FT/MIN| LOCCING SPEED__20  FT/MIN| & | =
LOGGED DEPTH LOGGED DEPTH _644 ft =
— 350 —
7 —+10
7 m
d 120
— 400
- 130
— —
— 450—
- —+140
- —
T 150
— 500 —
B T160
— 550
- 170
T —
— —
] —1-180
— 600
— —|
7 90
- -
] 650
— 1>—-200
-~ -
_ 210
- 700 4
N ‘Lno
1 -
— 750-
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